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Abstract
Objective-To investigate if extracts of Hyperi-

cum perforatum (St John's wort) are more
effective than placebo in the treatment of depres-
sion, are as effective as standard antidepressive
treatment, and have fewer side effects than stand-
ard antidepressant drugs.
Design-Systematic review and meta-analysis

of trials revealed by searches.
Trials-23 randomised trials including a total of

1757 outpatients with mainly mild or moderately
severe depressive disorders: 15 (14 testing single
preparations and one a combination with other
plant extracts) were placebo controlled, and eight
(six testing single preparations and two combina-
tions) compared hypericum with another drug
treatment.
Main outcome measures-A pooled estimate of

the responder rate ratio (responder rate in
treatment group/responder rate in control group),
and numbers of patients reporting and dropping
out for side effects.
Results-Hypericum extracts were significantly

superior to placebo (ratio = 2.67; 95% confidence
interval 1.78 to 4.01) and similarly effective as
standard antidepressants (single preparations
1.10; 0.93 to 1.31, combinations 1.52; 0.78 to 2.94).
There were two (0.8%) drop outs for side effects
with hypericum and seven (3.0%) with standard
antidepressant drugs. Side effects occurred in 50
(19.8%) patients on hypericum and 84 (52.8%) pa-
tients on standard antidepressants.
Conclusion-There is evidence that extracts of

hypericum are more effective than placebo for the
treatment ofmild to moderately severe depressive
disorders. Further studies comparing extracts
with standard antidepressants in well defined
groups of patients and comparing different
extracts and doses are needed.

Introduction
Depression is a common disorder with an estimated

life time prevalence of 17% in the United States.' Many
people with depression are treated in primary care
settings.2 3 Given the complexity of differential diagno-
sis and treatment of depression, it is often difficult for
primary practitioners if antidepressant drugs are
indicated. Some practitioners and patients are reluctant
to use antidepressants because of associated side effects.
Additional treatment modalities with little risk, credible
benefit, and moderate costs could be a useful addition
to depression management in primary care settings.

Extracts of the plant Hypericum perforatum (popularly
called St John's wort), a member of the Hypericaceae
family, have been used in folk medicine for a long time
for a range of indications including depressive disorders
(fig 1). Extracts of St John's wort are licensed in
Germany for the treatment of anxiety and depressive

and sleep disorders. In 1993 more than 2.7 million pre-
scriptions were counted for the seven most popular
preparations-in Germany.4 Hypericum extracts contain
at least 10 constituents or groups of components that
may contribute to its pharmacological effects. These
include naphthodianthrons (for example, hypericins, on
whose content most of the available preparations are
standardised), flavonoids (for example, quercetin), xan-
thones, and bioflavonoids.' The mechanism of action of
the postulated antidepressant effects is unclear.6

In the past 10 years several randomised clinical trials
have compared the effects of pharmaceutical prepara-
tions of St John's wort with placebo and common anti-
depressants. Recently, a systematic review on these
trials has been published in a phytomedical journal7;
this review, however, focused on the assessment of
methodological quality and did not include an analysis
of effect sizes. Our objective was to provide a
comprehensive overview including a quantitive meta-
analysis of the existing evidence of the antidepressant
activity of extracts of St John's wort. Specifically we
investigated whether extracts of hypericum are more
effective than placebo in the treatment of depression,
are as effective as standard antidepressive treatment,
and have fewer side effects compared with standard
antidepressant drugs.

Methods
SEARCH STRATEGY

Published and unpublished eligible trials were
searched for by full text searches in Medline SilverPlat-
ter CD-ROM 1983-94 (screening titles and available
abstracts of all hits from searches for the terms "St
John's wort," Johanniskraut, "hyperic*"); full text
searches in Psychlit and Psychindex 1987-94
CD-ROM; additional online searches in Medline (1966
onwards) and Embase (1974 onwards); searches in the
private database Phytodok, Munich; checking bibliogra-
phies of obtained articles; and contacting pharmaceuti-
cal companies and authors. There were no language
restrictions.

CRITERIA FOR TRIAL INCLUSION
The following parameters had to be met for study

inclusion: firstly, design-randomised or quasi-
randomised (for example, alternation) controlled trials;
secondly, types of participants-people with depressive
disorders; thirdly, types of interventions-comparison
of preparations of St John's wort (alone or in combina-
tion with other plant extracts) with placebo or other
antidepressants; and, finally, outcome measures-all
clinical outcome measures such as depression scales or
symptoms. Trials which measured physiological param-
eters only were excluded. At least two reviewers
assessed the eligibility of each trial, and there were no
disagreements. A complete list of all of the included tri-
als is available from us.
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ASSESSMENT OF METHODOLOGICAL QUALITY
The methodological quality ofeach trial was assessed by

at least two reviewers using a scale developed by Jadad
et al' (with items on random allocation, blinding, and
description of dropouts and withdrawals) and a scale
developed by ourselves (additional items on conceal-
ment of randomisation and comparability at baseline).

DATA EXTRACTION AND SUMMARISING STUDY RESULTS

Primary study characteristics and results were extracted
by at least two independent reviewers. Questionnaires
were then sent to authors or sponsors, or both, of all stud-
ies for checks of the correctness of extracted data and to
obtain missing information (response rate 13/23 from
both authors and drug manufacturers).
The trials used various methods to measure

treatment effects. The most consistently used instru-
ments were the Hamilton depression scale9 (used in 17
trials) and the clinical global impressions index9 (used in
12 trials).
The Hamilton depression scale is an observer rated

scale focusing mainly on somatic symptoms. The origi-
nal version includes 17 items, but a more recent one
with 21 items is also in use. Most studies using this scale
also report the number of "treatment responders"
(patients with a score less than 10 or less than 50% of
the baseline score, or both). If available, we extracted
means (SD) before, during, and after treatment as well
as the number of "responders."
The clinical global impressions index is an observer

rated instrument with three items (severity of illness,
global improvement, and an efficacy index). We extracted
the number ofpatients rated as "much improved" or "very
much improved" for global improvement.

Additionally, we extracted all reported means (SD)
for other rating scales and numbers for "treatment
responders" from other global assessments.

ANALYSES

For analyses comparing hypericum with placebo and
standard antidepressants, numbers of treatment
responders and treatment failures according to the
Hamilton depression scale (first preference), the clinical
global impressions index subscale for global improve-
ment (second preference), or another global responder
criteria were entered in a 2 x 2 table. Odds ratios and
rate ratios (relative risks) were calculated on an
intention to treat basis (with ratios greater than 1 repre-
senting a superiority of hypericum v control). A
Mantel-Haenzsel method was used for odd ratio meas-
ures and a variance weighted procedure for rate ratios.
Estimations of summary estimates were preceded by

Fig 1-Blossom of St John's wort (Hypenicum perforatum)

homogeneity testing by using an a level of 0.10.
Summary measures of both fixed effects and random
effects were estimated. For the present report the rate
ratio represents the effect estimate.

Cohen's d (standardised mean difference) was calcu-
lated for all studies contributing to a continuous data
hypothesis with a pooled SD. The summary effect sizes
from these analyses were converted to rate ratios by
using techniques for converting effect sizes to a binomi-
nal effect size display.10 Additionally, variance weighted
mean differences were calculated for scores on the
Hamilton depression scale.

Results
We originally identified 37 randomised or possibly

randomised trials that evaluated preparations contain-
ing extracts of hypericum (V Wienert et al, third phyto-
therapy congress, Lubeck-Travemiinde, 1991; M
Bernhardt et al, fifth phytotherapy congress, Bonn,
1993)."'" Most of the trials were identified through
reviews (especially through that ofHarrer and Schulz46),
bibliographies of papers, and the complementary data-
base Phytodok, while our original online and CD-ROM
searches in Medline, Embase, Psychlit, and Psychindex
revealed less than one third of the trials. Fourteen trials
were excluded from our analysis as they included only
healthy volunteers and investigated physiological
parameters""'8 (V Wienert et al, third phytotherapy con-
gress, Lubeck-Travemunde, 1991); studied disorders
other than depression3942; investigated only
pharmacodynamics43; or did not include a placebo or
antidepressant control group" " (M Bernhardt et al,
fifth phytotherapy congress, Bonn, 1993).

Table 1 gives an overview of the 23 randomised clini-
cal trials that compared extracts of hypericum with pla-
cebo or another treatment in depressive patients.
Fifteen trials with 1008 patients were placebo
controlled (14 on single preparations,"`4 one on a com-
bination with four other plant extracts25) and eight trials
(six on single preparations"6-3' and two on a combination
of hypericum and valeriana" 33) with 749 patients com-
pared hypericum with other antidepressant or sedative
drugs. With the exception of two trials,30" all had treat-
ment and observation periods of four to eight weeks.
A heterogeneous group of patients were included in

the trials, and classification of depressive disorders was
inconsistent. Most reports stated that patients suffered
from mild to moderately severe depression, but this
statement did not always correlate with the severity of
symptoms according to the Hamilton depression scale
or other scales (see, for example, Schmidt et al22 in table
1). The trials were performed in private practices of
psychiatrists (explicitly stated in nine trials), internists
(seven trials), general practitioners (six trials), and
obstetricians (one trial). The number of trial centres
varied between one and 50 (table 1).

Seven different single preparations and two combina-
tions were tested. Daily doses of hypericin, which is the
reference substance for pharmaceutical standardisation,
and the dose of total extract varied considerably (between
0.4 and 2.7 mg and 300 and 1000 mg, respectively).
Most trials had reasonable to good methodology. Ten

trials scored 80% or more of possible points in both of
the assessment systems used."1215 16 19 24 25 27 29 32 For
seven trials there was an explicit statement in the
published reports that concealment of randomisation
was done by consecutively numbered preparations; for a
further 10 trials this information was obtained from the
authors or the sponsors. Twenty trials were described as
double blind (success of blinding was not tested in any
trial), one was single blind, and two were open. Six of
the double blind trials used fluid preparations. As
hypericum extracts have a characteristic taste a certain
degree of unblinding seems possible.
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Table 1-Description of randomised double blind controlled trials of hypericum for depression: patients and interventions (grouped for preparations)

CharacterIstIcs of patients Characteristics of interventions

Total Duration
Mean (SD) severity hypercin/ Extract/ of

No of Classification of symptoms at Compared Test day day in treatment
Trial patients Centres* according to Diagnoses baseline treatment preparation (mg) (mg) (weeks)

Placebo controlled trias
Halama 199112

HAnsgen 199411
H0bner 199415

Lehrl 199317

Schmidt 199323

Sommer 199424

Harrer 1991'3

Osterheider 199218

Quandt 199319
Schlich 198721

Schmidt 1989am

Hoffmann 197914

Kdnig 199316

Reh 1992am

Placebo controlled tW c
Ditzler 19942

of monoprparatlons
50 1 Psy ICD-9 Neurotic depression, HDS 18.0 (2.7)

adjustment disorder
72 11 Psy/GP DSM-l1l-R Major depression HDS 20.4 (3.4)
40 1 Int ICD-9 Neurotic depression, HDS 12.4 (1.3)

adjustment disorder
50 4 Practices ICD-9 Neurotic depression, HDS 21.6 (4.8)

adjustment disordert
65 1 GP, 1 lnt, ICD-9 Neurotic depression, HDS 16.4 (2.6)

1 Psy adjustment disorder
105 1 GP, 1 Int, ICD-9 Neurotic depression, HDS 15.8 (4.3)

1 Psy adjustment disorder
120 6 Int ICD-9 Neurotic depression, HDS 20.9 (7.7)

adjustment disorder
47 NA NA Moderately HDS 23.0 (NA)

severe to severe
endogenous, neurotic,
or reactive depression

88 4 Practices ICD-9 Neurotic depression HDS 17.3 ( NA)
49 1 Practice NA Mild to moderately HDS 24.0 (10.3)

severe depression
40 1 GP, 1 Int ICD-9 Neurotic depression and HDS 29.5 (12.9)

various others
60 NA NA 13 Psychogenic, Only single symptoms

13 climacteric, presented
14 involuton,
10 somatogenetic,
10 juvenile depressive
patients

112 50 GP NA Psychoaffective BfS 34.3 (7.6)
disorders with
depressed mood

50 1 Psy ICO-9 Neurotic depression, HDS 20.0 (2.5)
adjustment disorder

of combination
60 1 Psy DSM-111-R Major depression DSI 56.8 (3.75)

Placebo

Placebo
Placebo

Placebo

Placebo

Placebo

Placebo

Placebo

Placebo
Placebo

Placebo

Placebo

Jarsin

Jarsin 300
Jarsin 300

Jarsin

Jarsin

Jarsin 300

Psychotonin M

Psychotonin M

Psychotonin M
Psychotonin M

Psychotonin M

Hyperforat

1.08 900 4

2.7 900 4
2.7 900 4

1.08 900 4

1.08 900 6

2.7 900 4

0.75 500 6

0.75 500 8

0.75 500 4
0.5 350 4

0.75 500 4

0.6 NA 6

Placebo Extract Z 90017 1.00-2.00 500-1000 6

Placebo Neuroplant

Placebo- Neurapas

1 500 8

0.48 600 8

Trials comparing single preparaions and another drug
Harrer 199427 102 6 Psy ICD-10

Vorbach 199429 135 20 Practices DSM-111-R ICD-9

Kugler 199028 80 1 (Physidan NA
at research
institute)

Weoth 198931§ 30 1 Surgery NA
department

Bergmann 1993w 80 1 Psy ICD-10

Wamecke 1986-°t 60 1 Gyn NA

Single moderately HDS 21.5 (3.9)
severe depressive
episodet
Major depression HDS 19.4 (4.8)
Neurotic depression
adjustment disorders
Mild to moderately DSI 44.2 (3.4)
severe depressions
(endogenous depression
excluded)
Reactive depression HDS 26.7 (13.1)
after informing patients
of necessity of
amputation
Single and recurrent HDS 15.4 (3.6)
mild and moderate
severe depression
episodes
Climacteric NA
(endogenous, involutive,
reactive) depressive
patients

Maprotiline
75 mg

Imipramine
75 mg

Bromazepam
6 mg

Imipramine
50 mg

Amitriptyline
30 mg

Diazepam
6 mg

Jarsin 300

Jarsin 300

2.7 900 4

2.7 900 6

Psychotonin M 0.75 500

Psychotonin M 0.75 500 2

Esbercum

Hyperforat

0.75 NA 6

0.4 NA 12

Trials comparing combinaton of hypeicum and valrana with another drug
Kniebel 198832 162 19 GP, 8 Psy, DSM-III Dysthymic disorders HDS 24.3 (5.0)

5 Int (ICD-9 adjustment
disorders, neurotic
depression, stc)

Steger 198533 100 1 Int ICD-10O Single, mild, and D-S 18.3 (5.6)
moderately severe
depression epsode

Amitriptyline Sedadston
75-150 mg

Desipramine Sedariston
100-150 mg

0.45-0.90 300-600 6

0.60-0.90 400-600 6

*Official German specialties: GP = general practice, Int = intemal medicine, Psy = neurology and psychiatry, Gyn = gynaecology and obstetrics
tAccording to information from sponsor, patients met diagnostic crteria for major depression (DSM-IIIR).
*Open trials. §Single blind trials. IlNo information given in the publication: according to coauthors originally classified according to ICD-9 and reclassified post-hoc.
HDS = Hamilton depression scale; BfS = Befindlichkelts-Skala (von Zerssen, adjective mood scale); DSI = depression status inventory; DS = depression scale (von Zerssen).
NA = no information available.

HYPERICUM VERSUS PLACEBO presenting data for responders to the Hamilton depres-
Thirteen trials that compared a single hypericum sion scale (rate ratio 2.71; 1.97 to 3.74; n = 11) or those

preparation with placebo provided data on "treatment to the clinical global impressions index (2.54; 1.61 to
responders." There were 94 (22.3%) responders in the 4.00; n = 5) were analysed separately. In the only trial
placebo groups versus 225 (55.1%) in the hypericum that investigated a combination the rate ratio was 2.00
groups (pooled rate ratio 2.67; 95% confidence interval (1.14 to 3.52) for responders to the clinical global
1.78 to 4.01; fig 2). The results were similar if studies impressions index.
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Table 2-Overview of effect size estimates for outcomes measured in randomised clinical trials of hypericum

Placebo controlled trials Trials comparing hypericum and another drug

Single preparations Combination Single preparations Combination with valeriana

Rate ratio (95% Rate ratio (95% Rate ratio (95% Rate ratio (95%
No of Cohen's confidence No of Cohen's confidence No of Cohen's confidence No of Cohen's confidence

Outcome trials d interval) trials d interval) trials d Interval) trials d interval)

HDS score:
After 2/3 weeks 9 0.51 1.66 (1.26 to 2.14) 0 3 -0.07 0.93 (0.74 to 1.17) 1 0.07 1.07 (0.78 to 1.46)
After 4 weeks 9 0.76 2.10 (1.58 to 2.76) 0 2 0.05 1.05 (0.81 to 1.36) 0
After 6 weeks 3 0.59 1.79 (1.22 to 2.57) 0 2 0.14 1.15 (0.88 to 1.50) 1 0.17 1.19 (0.87 to 1.61)
After 8 weeks 1 1.00 2.62 (1.49 to 4.33) 0 0 0
After treatment 9 0.77 2.12 (1.56 to 2.84) 0 3 0.08 1.08 (0.86 to 1.35) 1 0.17 1.19 (0.87 to 1.61)

DS score after
treatment 4 0.84 2.26 (1.43 to 3.48) 1 0.81 2.20 (1.31 to 3.51) 2 0.07 1.07 (0.69 to 1.64) 1 0.00 1.00 (0.67 to 1.49)

BfS score after
treatment 1 0.03 1.03 (0.70 to 1.49) 0 1 -0.01 0.99 (0.63 to 1.55) 1 0.28 1.32 (0.97 to 1.79)

BL score after
treatment 2 0.89 2.37 (1.56 to 3.48) 1 0.24 1.27 (0.75 to 2.08) 0 1 0.18 1.20 (0.81 to 1.77)

HDS = Hamilton depression scale; DS = depression scale (von Zerssen), BfS = Befindlichkeits-Skala (von Zerssen, adjective mood scale), BL = Beschwerdeliste (von Zerssen,
complaints list).

Analyses of the scores on the Hamilton depression
scale at different weeks after treatment indicated a
significant effect of hypericum over placebo (table 2).
Mean scores after treatment of the patients receiving
hypericum in the nine trials providing data for analysis
were 4.4 points (95% confidence interval 3.5 to 5.3)
better than those of patients receiving placebo.

HYPERICUM VERSUS STANDARD ANTIDEPRESSANTS
Three trials of single preparations and two trials of

combinations comparing hypericum and standard anti-
depressants provided numbers of "treatment respond-
ers." There were 101 (63.9%) responders with single
hypericum preparations and 93 (58.5%) with standard
antidepressant treatment (1.10; 0.93 to 1.31), and 88

No of responders Rate ratio
(95% confidence

Hypericum Control interval)

Placebo controlled trials of single preparation
Halama 1991*12 10/25 0/25
Hansgen 1994*11 27/34 9/38
Hubner 1994*15 14/20 9/20
Lehrl 1993*17 4/25 2/25
Schmidt 1993*23 20/32 6/33
Sommer 1994*24 28/50 13/55
Osterheider 1992*18 0/23 0/24
Quandt 1993*19 29/44 3/44
Schlich 1987*21 15/25 3/24
Schmidt 1989*22 10/20 4/20
Hoffmann 1979tf4 19/30 3/30
Konig 1993t"6 29/55 31/57
Reh 1992*20 20/25 11/25
Summary rate ratios

Fixed effects 225/408 94/42C
Random effects
Placebo controlled trial of combination

Ditzler 1994$25 20/30 10/30

Is

0.1
Rate ratio I

21.00 (1.30 to 340.03)
3.35 (1.85 to 6.08)
1.56 (0.89 to 2.73)
2.00 (0.40 to 9.95)
3.44 (1.59 to 7.44)
2.37 (1.39 to 4.04)
1.04 (0.02 to 50.43)
9.67 (3.18 to 29.42)
4.80 (1.59 to 14.50)
2.50 (0.94 to 6.66)
6.33 (2.09 to 19.17)
0.97 (0.69 to 1.37)
1.82 (1.12 to 2.95)

0 1.94 (1.60 to 2.34)
2.67 (1.78 to 4.01)

2.00 (1.14 to 3.52)
Trials comparing single preparations and another drug
Harrer 1994*27 (v maprotiline) 27/S1 28/S1 0.96 (0.67 to 1.38)
Vorbach 1994*29 (v imipramine) 42/67 37/68 1.15 (0.87 to 1.53)
Bergmann 1993*26 (v amitryptiline) 32/40 28/40 1.14 (0.89 to 1.48)
Summary rate ratios
Fixedeffects 101/158 93/159 1.10(0.93to 1.31)
Random effects 1.10 (0.93 to 1.3 1)

Trials comparing combination of hypericum and valeriana with another drug
Kniebel 1988*32 (v amitryptiline) 57/80 52/82 1.12 (0.91 to 1.39)
Steger I985t33 (v desipramine) 31/50 14/50 2.21 (1.35 to 3.63)
Summary rate ra6os
Fixed effects 88/130 66/132 1.25 (1.03 to 1.53)
Random effects 1.52 (0.78 to 2.94)

(67.7%) with combinations versus 66 (50%) with
standard antidepressants (1.52; 0.78 to 2.94; fig 2). The
scores on the Hamilton depression scale after treatment
were slightly better in patients on single hypericum
preparations than in those on standard antidepressants
(weighted mean difference 1.01; -0.4 to 2.4). One trial21
was analysed separately as its study model was
completely different from all other trials. It compared
depressive symptoms in 30 patients treated with 50 mg
imipramin or hypericum over two weeks in patients who
were informed that they had to undergo an amputation
(mean Hamilton depression scale after treatment 5.0
with hypericutn and 4.7 with imipramine).

SIDE EFFECTS
Tn the- six triqlq of qincrlle hvnerililm nri-nnrntionn twunIII UIs; M1 Llll4 W1 311b1I llypIClloUL11 JPL-CPalU1LVLb LWU

(0.8%) patients in the test groups and seven (3.0%)
patients in the groups receiving standard medications

(95% confidence interval) dropped out from the study because of side effects
I Io0 100 (odds ratio 0.56; 0.15 to 2.08). Total rates of drop out

-0-

-0-

--O

-0--
-0---

-0--
-0--

-0--O0-

-0-

-K-

* Hamilton rating scale for depression.
t Global assessment.

Clinical global impression index.

Fig 2-Treatment responders and rate ratios in randomised controlled trials of hypericum
extracts

were 4.0% for hypericum and 7.7% for standard
antidepressants (0.61; 0.27 to 1.38). The numbers of
patients reporting side effects were 50 (19.8%) and 84
(35.9%) (0.39; 0.23 to 0.68).

In the two trials of the combination ofhypericum and
valeriana only one patient on amitriptylin dropped out
because of side effects, and total drop out rates were

similar in test and control groups (15.4% v 14.3%;
1.18; 0.46 to 3.05). Nineteen (14.6%) patients reported
side effects with the tested combination and 35 (26.5%)
with amitriptylin or desipramin (0.49; 0.23 to 1.04).

In the placebo controlled trials 0.4% of hypericum
patients and 1.6% of placebo patients dropped out
because of side effects (total drop outs 8.2% v 10.0%;
percentages of patients reporting side effects 4.1% v

4.8%).

Discussion
This overview summarises the evidence from

randomised clinical trials for a treatment for mild to
moderately severe depression which is highly popular in
German speaking countries but virtually unknown in
the English speaking world. If we had restricted our lit-
erature search to English language publications, as often
done in meta-analyses,47 we would not have identified a

single trial in our initial search in spring 1994.
During our search we tried to identify unpublished

trials. Personal communication with researchers
revealed two further trials for which data were not avail-
able to us and which are unlikely to be published. One
trial was reported as having had negative, the other
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Key messages

* Extracts of hypericum are being used to treat
mild to moderately severe depressive disorders
* There is evidence from randomised trials that
such extracts are more effective than placebo for
the treatment of depressive disorders, but it is not
known whether they are more effective for certain
disorders than others
* Current evidence is inadequate to establish
whether hypericum is as effective as other
antidepressants and if it has fewer side effects
* Additional trials should be conducted to
compare hypericum with other antidepressants in
well defined groups of patients; to investigate long
term side effects; and to evaluate the relative
efficacy of different preparations and doses

positive results. A matter of concern is the amount of
double publication in our trial set. Several trials were
published more than once without reference to previous
publication; one trial was even published five times with
two different first authors.24
The studies compared in our review were quite

heterogeneous regarding patients and interventions.
The classification of depression was not uniform and in
some studies quite vague. Patients were not only
recruited by psychiatrists but also by general practition-
ers, internists, or gynaecologists. A great variety of
patients have probably been studied in the trials
summarised.

Pooling studies of different preparations of a herb is
problematic, even when, as in the case of hypericum,
extracts are "standardised" on a characteristic compo-
nent. As hypericins are probably not the only relevant
component in hypericum preparations it could be that
different preparations vary in their content of
substances contributing to the antidepressive effects.
Furthermore, daily doses of extract and amount of total
hypericin varied considerably among trials. Given the
large number of possible sources of variation on one
side and the relatively small number of trials, we
refrained from performing subset analyses.

For the reasons cited above and despite promising
results of reported trials, interpretation of the evidence
is still difficult. We believe there is good evidence that
hypericum is better than placebo in treating some
depressive disorders. We do not yet know if hypericum
is better in treating certain depressive disorders than
others, and neither do we know if different preparations
of hypericum are equally effective or the optimum dos-
ages. Hypericum preparations may work as well as other
antidepressants, but the evidence is still insufficient
because of the limited number of patients included in
trials. Hypericum seems to have fewer short term side
effects than some other antidepressants. Phototoxicity
in animals has been reported after ingestion of
extremely high doses of hypericum (about 30 to 50
times higher than therapeutical doses).48 Drug monitor-
ing studies suggest that side effects are rare and mild,49-52
although observation periods did not exceed eight
weeks. Information on long term side effects is lacking.

Future clinical trials on hypericum should compare
its effects with those of other antidepressants and not
with placebo. Different preparations of hypericum have
to be compared and dose response investigations should
be carried out. Longer trials with formal standard
mechanisms for the assessment of side effects are
needed to evaluate relative efficacy and safety compared
with other antidepressants. Types of depression among
study participants should be delineated better to deter-
mine whether hypericur.l- works for milder forms of

depression or for major and severe forms as well.
Because available clinical trials suggest that hypericum
might become an important tool for the management of
depressive disorders, especially in primary care settings,
such further research is highly desirable.
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Abstract
Objective-To evaluate the effect of metoprolol,

a 0 adrenergic blocking drug, on the occurrence of
myocardial ischaemia during endoscopic cholan-
giopancreatography.
Design-Double blind, randomised, controlled

trial.
Setting-University Hospital.
Subjects-38 (two groups of 19) patients sched-

uled for endoscopic cholangiopancreatography.
Interventions-Metoprolol 100 mg or placebo

as premedication two hours before endoscopy.
Main outcome measures-Heart rate, arterial

oxygen saturation by continuous pulse oximetry,
ST segment changes during endoscopic cholan-
giopancreatography (an ST segment deviation
>1 mV was defined as myocardial ischaemia),
electrocardiogram monitored continuously with a
Holter tape recorder.
Results-All patients had increased heart rate

during endoscopy compared with rate before endos-
copy, but heart rate during endoscopy was signifi-
candy lower in the metoprolol group compared with
the placebo group (P = 0.0002). Twenty one patients
(16 placebo, 5 metoprolol; P = 0.0008) developed
tachycardia (heart rate > 100/min) during the
procedure, and 11 patients (10 placebo, 1 metopro-
lol; P = 0.003) developed myocardial ischaeniia.
One patient in the placebo group had an acute infe-
rolateral myocardial infarction. In the 10 other
patients with signs ofmyocardial ischia during
endoscopy the ST deviation disappeared when the
endoscope was retracted. In all patients myocardial
ischaemia was related to increases in heart rate, and
10 of the 11 patients had tachycardia coherent with
myocardial isch a.

Conclusions-Metoprolol prevented myocardial
ischaemia during endoscopic cholangiopancrea-
tography, probably through lowering the heart
rate. Thus, tachycardia seems to be a key
pathogenic factor in the development of myocar-
dial ischaemia during endoscopy.

Introduction
Myocardial ischaemia (defined as ST segment devia-

tion >1 mV on an electrocardiogram) may occur during
upper gastrointestinal endoscopy. " Supplementary

oxygen may increase arterial oxygen saturation during
endoscopy"9 but does not decrease the incidence of
myocardial ischaemia.4.0.. Previous studies have sug-
gested tachycardia to be an important pathogenic factor
in the development of myocardial ischaemia during
endoscopy.1 4 No controlled studies, however, have pre-
viously attempted to reduce heart rate during the
procedure. We evaluated the effect of metoprolol, a car-
diospecific ,B adrenoceptor blocking drug, on the occur-
rence of tachycardia and myocardial ischaemia during
endoscopic cholangiopancreatography.

Subjects and methods
A total of48 patients were included in the study. Two

patients withdrew from the study because of anxiety
(they had thrown away the pill before arriving for
outpatient endoscopy), seven patients were excluded
because ofmissing data as a result of equipment failure,
and one patient was excluded because she had atrial
fibrillation throughout the monitoring period which
impeded the semiautomatic ST segment analysis. Thus,
the study comprised 38 patients (16 men, mean (SD)
age 56.9 (18.4) years). The patients were randomised
(by a computerised randomisation code performed by
the pharmaceutical company before the study) to
receive a tablet of either metoprolol 100 mg (19
patients) or placebo (19 patients) as premedication.
The tablet was given two hours before endoscopic
cholangiopancreatography by a department nurse, and
compliance was therefore 100% in the two groups. The
study was double blinded, and the code was not broken
until after final data analysis. Exclusion criteria were use
of 3 adrenergic blocking drugs, calcium antagonists, or
digitalis as well as signs of congestive heart failure or
endocrine diseases.

Arterial oxygen saturation (Sao2) was measured by
continuous pulse oximetry (adhesive finger probe, Nellcor
N-200, Pleasanton, California) sampling once a second
into a bedside personal computer, and electrocardiogram
was measured continuously with a Holter tape recorder
(Spacelabs 90205, Spacelabs, Redmond, Washington).
Continuous data were obtained from 20 minutes before
endoscopy until 5-10 minutes after removal of the
endoscope. The methods for Holter monitoring and
analysis have been described elsewhere."2 Myocardial
ischaemia was defined as a change in ST level >0.1 mV
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